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(g) A float board. 

(57) A float board 10, and method of manufactur- 
ing such a float board 10. comprises a hollow 
shell 12 of composite materials, usually carbon 
fibre reinforced plastics enclosing a core ma- 
terial 44, having internal support walls 20 and 24 
to support the shell and divide the interior of the 
board 10 into separate watertight compart- 
ments 30, 32 and 34. Pressurisable bladders 50, 
52 may be incorporated within each separate 
compartment 30, 32 and 34 to allow the buoyan- 
cy and rigidity of the board to be adjusted. 
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TECHNICAL FIELD 

The present invention relates to float boards of 
the kind commonly used in water sports such as surf 
boarding and windsurfing and is equally applicable to 
other types of water craft employing float boards, 
such as rafts and catamarans. 

BACKGROUND ART 

Float boards of the kind referred to are commonly 
known and are usually contoured to provide a suitable 
section to enable them to float on the surface of the 
water with as little penetration beneath the water as 
possible, and for this reason they should be as light 
as possible. Furthermore, such boards need to be 
suff iciently strong to withstand the weight of the user 
(i.e. a surfer or sal boarder on the appropriate board) 
and also to accept buffeting as the board strikes 
waves and surf, or shingle as it approaches the 
shoreline. 

With the foregoing in mind, existing float boards 
are usually constructed in one of three ways. The 
most common boards are mass produced construct- 
ed from an expanded polystyrene core moulded to 
the required shape and then encased within a tough, 
pro-formed vacuum moulded plastics shell. Alterna- 
tively, float boards may be custom buflt in small work- 
shops where an expanded polystyrene core is shap- 
ed by hand to a required profile and then encased by 
bonding in a shell of one or more layers of thin, but 
strong, cornposfte material such as a cured glass fibre 
skin or a thermoplastics skin. Other materials such as 
ceramic carbon fibre, that sold under the Trade Mark 
KEVLAR; (honeycomb layers or chopped strand mat 
may also be used in the shell). 

An important feature of a float board is the com- 
bination of strength (rigidity) and lightness of the 
board and the choice of the materials from which it is 
constructed is usually made with this in mind. How- 
ever, it is generally found that to attain a desirable light 
weight the strength of the board is sacrificed by re- 
ducing the thickness of the shell (for example by re- 
ducing the number of layers in the shell) and as a con- 
sequence of buffeting by waves, cartage or transport 
of the board (typically on a car roof rack) and even the 
loading through a user's feet, can often cause dents 
or depressions in the surface of the shell with the 
consequence that the board is weakened. Further- 
more, the lower the rigidity to weight ratio then the 
greater are vibrations which may develop in the 
board, making it less responsive and harder to con- 
trol. The predominant weight of known float boards 
arises from the use of a polystyrene core and the 
overall weight of the board is generally reduced by us- 
ing a thinner shell which tends to reduce the rigidity 
and hence speed, of the board. 

The third known method of making float boards 



eliminates the use of a polystyrene core by forming 
one piece hollow boards in plastics as rotary mould- 
ings. However, these boards have proved to be im- 
practical, and hence commercially unsuccessful, 

5 since they are both heavy and lack rigidity. To in- 
crease the strength of such boards would necessitate 
that the thickness of the shell is increased, but this 
would greatly increase the weight, alternatively the 
only way to reduce the weight would be to reduce the 

10 shell thickness, which would greatly reduce the rigid- 
ly of the board. 

It is an object of the present invention to provide 
a float board of the kind discussed, and a method of 
manufacture of such a board, which alleviates the 

is aforementioned problems and may provide a rigidity 
to weight ratio higher than boards manufactured by 
conventional known methods. 

SUMMARY OF INVENTION AND ADVANTAGES 

20 

In accordance with the present invention there is 
provided a float board comprising a watertight shell, 
said shell being hollow and having a wall structure 
with an outer surface presented by a cured resin com- 

25 posite material. The wall structure may be in the form 
of a double skin of moulded composite material hav- 
ing a core material disposed therebetween. Such 
composite material will preferably comprise fibre re- 
inforced plastics material having predominantly car- 

30 bon fibres, while the core material may comprise a 
honeycomb layer. 

The use of cured resin fibre reinforced materials, 
such as carbon fibre, results in increased thermal sta- 
bility since such materials have a continuous operat- 

35 tng temperature of up to 120°C. This is obviously ben- 
eficial since the boards are often used in parts of the 
world where the boards can reach 70°C and at such 
temperatures residual blowing agents in the polystyr- 
ene core of existing boards start to expand and distort 

40 these existing boards. Without the problem of a poly- 
styrene core there is no restriction on the colour of the 
boards, heat absorbing dark colours may now be 
used as well as light colours for aesthetic appear- 
ance. Conventional boards must avoid dark colours to 

45 reduce heat absorb tion. 

Preferably, the hollow shell has support parts 
comprising at least one layer of cured resin composite 
material, and usually comprise a double skin of said 
cured composite material sandwiching a core materi- 

50 a). These support parts will usually divide the interior 
of the shell into at least two chambers. 

In a preferred embodiment of the invention, pres- 
surisation means may be provided for adjusting the 
internal pressure of the shell and thereby adjusting 

55 the stiffness of the board. This pressurisation means 
will usually comprise at least one envelope within the 
shell and valve means communicating with the exter- 
ior of the shell through which the pressure within the 



3 



EP 0 575 130 A1 



4 



envelope may be adjusted. Where the interior of the 
shell has been divided into chambers, at least two of 
these chambers may each have a separate said en- 
velope with associated valve means by which each 5 
said envelope may have the pressure therein individ- 
ually adjusted. This allows the strength (or stiffness) 
characteristics of the board to be adjusted to suit in- 
dividual requirements and localised conditions. The 
pressurisation means usually comprises gas under 10 
pressure being retained in the sheO, preferably within 
the said envelopes. By using different gasses having 
dffferent densities it may be possible to adjust the 
buoyancy of the board and also adjust the buoyancy 
characteristics of the board by using different gasses 15 
in different chambers within the shell. Usually helium 
gas, which is, less dense than air, is used to enhance 
the lightness, and hence buoyancy, of the board. 

Afloat board of the type described may also com- 
prise a mast box and a power box formed integral with zo 
the moulded shell, providing a strong connection for 
the mast Furthermore, at least one stab i bang fin 
may also be formed integral wfth the moulded sheD. 

Preferably, a float board according to the present 
invention is preferably formed as a shell in which the 25 
shell comprises at least two separate moulded por- 
tions adhesively secured or bonded together, al- 
though the shell wfll usually comprise two adhesively 
bonded portions, an upper and lower portion. 

Float boards according to the present invention 30 
wOl usually be used in combination with a mast and 
sail attached, although surf boards with integrally 
formed stabilizing fins may also comprise float 
boards of this type. 

Further according to the present invention there 35 
is provided a method for making a float board, having 
a hollow shell, which comprises laying in each of at 
least two mould cavities of respective moulding tools 
a layer of composite material having resin impregna- 
tion, curing said resin impregnated materials to form ao 
shell parts and securing the shell parts together by at 
least one of bonding or adhesion to provide the hollow 
shell with a watertight external surface presented by 
the cured resin composite material. 

Still further according to the present invention 45 
there is provided a method of making a float board, 
having a hollow shell, which comprises laying in each 
of at least two mould cavities of respective moulding 
tods a layer of composite material having resin im- 
pregnation, consolidating said resin impregnated lay- so 
ers in their respective mould cavities by the applica- 
tion of pressure to form un-cured shell parts, uniting 
the moulding tools such that the un-cured shell parts 
are assembled to form a hollow un-cured shell, apply- 
ing an internal pressure to the hollow un-cured shell 55 
while curing the resin impregnated material to secure 
the shell parts together by at least one of bonding or 
adhesion. Consolidation of the layers usually com- 
prises placing an airtight lining across each moulding 



tool to overlie the layers in the tools and applying a 
vacuum between the lining and the tod to cause a 
pressure differentia] by which the resin impregnated 
material is compressed against the moulding tod. 

Both of these methods d making float boards 
usually comprises laying a core layer d honeycomb 
material between successive layers of the resin im- 
pregnated composite material. 

These methods d making float boards may also 
comprise inserting at least one inflatable envelope 
between the shell parts and inflating these envelope 
or envelopes during the curing dthe resin impregnat- 
ed material to compress the un-cured shell parts 
against their respective moulding tools. 

DRAWINGS 

Embodiments of a float board constructed in ac- 
cordance with the present invention will now be de- 
scribed, by way d example only, with reference to the 
accompanying illustrative drawings, in which:- 

FIGURE 1 is a perspective view of a float board 
according to the present invention, having a sec- 
tion d its shell removed for clarity; 
Figure 2 is a cross part section of the board 
shown in Figure 1 along the line ll-ll; 
Figure 3 is a cross part section dthe board of Fig- 
ure 1 along the line Ill-Ill; and 
Figure 4 is a longitudinal part section d t he board 
of Figure 1 along the line IV- IV. 
Figure 5 is a cross section of a moulding tod for 
moulding a top portion d the board wfth the 
board material layed-up for moulding. 
Figure 6 is a cross section of a moulding tod for 
moulding a bottom portion of the board wfth the 
board material layed-up for moulding. 
Figure 7 is a cross section of the combined 
moulding tods d Figures 5 and 6 for moulding the 
complete float board with the board material 
layed-up within the tods. 

DETAILED DESCRIPTION OF THE DRAWINGS 

As seen in Figure 1, a float board 10 comprises 
a longitudinally extending hdlow shell 12 formed by 
moulded upper 14 and lower 16 portions which are to 
form a top deck and bottom deck respectively (as best 
seen in Figure 2) when connected together. The 
board 10 has the overall shape d a conventional 
windsurf ing board. The two portions 14 and 16 dthe 
shell 12 have internally projecting peripheral flanges 
14a and 16a respectively which are aligned and se- 
cured together to connect the two portions 14 and 16 
to form a watertight seal ( usually by adhesive bond- 
ing, but other methods may be used). 

To provide additional strength to the shell 12, a 
vertical and longitudinally extending wail 20 extends 
partway along the internal length dthe shell 12 from 
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a rear apex 22. This longitudinally extending wall 20 
terminates against a transversely extending support 
wall 24. These wails 20 and 24 are secured to the out- 
er shell 12 by adhesive bonding and can engage with 
support brackets 25 adhesively secured to (or inte- 
grally formed with) the shell 1 2 for additional strength 
(other means of bonding these walls to the shell are 
possible). These waits 20 and 24 are compressed be- 
tween the upper 14 and lower 16 portions of the shell 
12 to form watertight seals, and may be likened to 
bulkheads which divide t he interior of the shell 1 2 into 
three separate watertight compartments 30, 32 and 
34, so that if the board is holed in use only one com- 
partment becomes waterlogged whBst sufficient 
buoyancy may be provided by the remaining com- 
partments to keep the board afloat 

The shell 12 and walls 20, 24 preferably comprise 
a carbon fibre-epoxy/honeycorrt b sandwich structure,, 
bests^^ 

the board structure as providing a high strength to 
weight ratio. This sandwich structure has an outer 
skin 40 of layers of composite materials* usually car- 
bon fibre re inforced plastics , and an inner skin 42 of 
similar composite materials which encloses a light- 
weight core material 44 such as a honeycomb mate- 
rial sold under the Trade Mark NOMEX. The outer 
skin 40 may be thicker than the inner skin 42 to resist 
impact loads normally encountered when in use. 

In order to obtain a monocoque design of the 
board 1 0 as above described - that is where the shell 
1 2 may act as a framework - 1 he choice of material re- 
quires high strength to weight ratio. This is typically 
achieved by using carbon fibre reinforced plastics 
which may also include additional fibres of glass, the 
material as sold under the Trade Mark KEVLAR (ara- 
mid), ceramic, polyethylene and other thermoplastics 
fibres (although, preferably, carbon fibres predomin- 
ates). The plastics materials for the skin of the board 
are usually resin pre- impregnated (prepregs) . The 
resin systems used in these "prepregs" are typically 
thermoset epoxy or thermoplastics (typically porye- 
therimide or poty ether sulphone). These composite 
prepreg materials when cured can provide high 
strength to weight ratios and are widely used in air- 
craft design where these properties have been suc- 
cessfully exploited. The core material will usually be 
of a honeycomb structure such as that sold under the 
Trade Mark NOMEX, although other lightweight ma- 
terials such as carbon or glass fibre may be used. Al- 
ternatively, a structural rigid foam may be used for the 
core-material or even a mixture of cork and resin (typ- 
ically epoxy resin). The honeycomb structure wOl usu- 
ally comprise an array of hexagonal tubes exhibiting 
high compression resistance lengthwise of the tubes 
and in the direction through the thickness of the shell, 
due in part to the material of the structure but mainly 
due to the rigidity of the structure itself. However, the 
honeycomb structure 44 has limited compression re- 



sistance in a direction normal to the extent of its hex- 
agonal tubes and is therefore stabilised by incorpor- 
ating ft in the composite materia) sandwich between 

5 the tough inner and outer skirts 40 and 42 respective- 
ly. The resulting sandwich structure has a very high 
strength to weight ration, a hollow board constructed 
by this material achieves a weight saving of 25-30% 
in comparison with similarly sized conventional 

10 boards with an approximate three fold increase in 
stiffness and strength. 

In a preferred structure of the composite material 
sandwich, as seen in Figures 5 and 6, the outer skin 
40 is formed by three layers of different materials, an 

is outer layer (0.5mm) of glass-Dyneema woven/epoxv 
prepreg (ISOg/m 2 at 50% by weight resin) , a second 
layer (6.17mm) of carbon u nidirectionai/epoxy pre- 
preg (1 OOg/m 2 at 45% by weight resin) ami a third lay- 
er (0.25mm) of aramid woven/epoxv prepreo 

20 (1659/m 2 at 50% by wei ght resin). The core of the 
composite material sandwich is NOMEX (Trade 
Mark) honeycomb (6mm thick) typically 48Kg/rn 3 
density having a hexagonal tubular cell size of 3mm 
and this is tayed on the third layer of the outer skin. 

25 The inner skin 42 comprises a single composite layer 
(0.25mm) of aramid woven/epoxy prepreg (IBSg/m 2 
at 50% by weight resin) which sandwiches the honey- 
comb material with the third layer of the outer skin 40 
towards the laterally opposed edges of the board, this 

30 inner skin 40 layer being bonded to the above men- 
tioned third layer of the outer skin 40 to completely en- 
close the core material. 

A benefit which has been found by use of the 
aforementioned composite materials is the increased 

35 temperature resistance and thermal stability which 
they afford to the board in comparison with conven- 
tional material for such boards. The composite mate- 
rials may give the board a continuous operating tem- 
perature of about 120°C, much higher than the tem- 

40 peratures at which conventional boards maintain 
structural stabiity. Boards can reach temperatures of 
up to 70°C in some parts of the world and at this tem- 
perature blowing agents (which are residual in poly- 
styrene cores of conventional boards) begin to ex- 

45 pand and distort the board. For this reason conven- 
tional boards are not usually provided with a dark col- 
our surface finish to alleviate residual heat absorb- 
tion. The board 10 of the present invention alleviates 
the aforementioned problem of thermal distortion and 

» may therefor be provided with any surface finish, in- 
cluding black, as required. 

In order to further enhance the stiffness of the 
board 10 each compartment 30, 32 and 34 may con- 
tain an inflatable envelope 50, 52 (shown in Figure 2 

55 in compartments 32 and 34 respectively) in the form 
of a bladder. Each envelope has a valve 55 commu- 
nicating with the exterior of the shell 12 through 
which the envelopes 50, 52 can be pressurised by a 
pneumatic pump. The resulting force exerted on the 
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shell 12 by the pressurised envelopes can serve to in- 
crease the rigidity and strength of the board 10 and 
provide increased resistance to denting of the outer 
skin 40 without signif icantty increasing the weight of 
the board 10. 

Alternatively, the envelopes 50 and 52 may be in- 
flated with a gas which is lighter than air, such as hel- 
ium, which would serve to increase the buoyancy of 
the board (by making it lighter) while increasing its rig- 
idity. 

Furthermore, by varying or adjusting the gases 
used and/or the pressure applied to the different en- 
velopes, the trim of the board may be adjusted to suit 
individual requirements of the user or, as appropriate, 
the weather conditions fit is the practice among wind- 
surfers to use heavy boards during rough weather 
and lighter weight boards during calmer weather). 
Thus, the ability to vary the buoyancy (or weight) of 
the board, by pressurisation of the envelopes and/or 
the use of different density gasses for the pressuri- 
sation, alleviates, to a large extent, the need for sev- 
eral boards of different weights. Also, the buoyancy of 
the board may be adjusted to suit a users require- 
ments, especially in the region in which the user may 
take his stance on the board. 

The shell 12 of the board 1 0 has integrally formed 
t herein a mast box 60 and a power box 70 (Figures 3 
& 4 respectively) for respectively accommodating a 
mast and control fin (not shown). Both upper and low- 
er portions, 14 and 16, of the board 10 are simply 
moulded for convenience of mass production, and fur- 
thermore can be shaped to any required design so as 
to integrally comprise the mast box and control box re- 
spectively. 

Figure 3 illustrates the mast box 60 (with a socket 
for receiving a mast) integrally moulded with the up- 
per portion 14 of the board 10 and comprising a sim- 
ilar array of several layers of composite materials 
used for the skin, although the honeycomb core 44 is 
not incorporated in the mast box 60 make up. Alter- 
natively, the mast box 60 may comprise a one piece 
plastics moulding which is adhesively bonded into the 
cured board. The longitudinally extending wall 20 has 
a section removed to accommodate the mast box 60 
when the upper 14 and lower 16 portions of the board 
are bonded together. A watertight seal between the 
chambers 32 and 34 is maintained by surface 61 of 
the mast box 60 being adhesively bonded to, and 
forming a watertight seal with, the wall 20. 

The power box 70 (Figure 4) may also be formed 
integrally with the board 1 0, towards the rear apex 22, 
to accommodate the control fin (not shown). The low- 
er portion 1 6 of the shell is moulded to have a narrow, 
longitudinally extending, recess 72 which is to receive 
the fin. The walls of this recess 72 are formed of sev- 
eral layers of the composite material which is used in 
the formation of the skin (with the exception that the 
core material 44 is omitted). However, to strengthen 



this region of the board in which the power box 70 is 
located, the surrounding structure of the shell has an 
increased core thickness 75. Simflarfy, the upper por- 

5 tion 14 of the shell 12 in the region of the power box 
70 is also strengthened by increasing the thickness 
of the core material 44 (as shown at 75a). Further- 
more, the walls forming the recess 72 abut and are 
bonded to the inner surface of the thickened upper 

10 portion 14 to provide a strong, firm structure whilst al- 
leviating the difficulty of forming the recess 72 
around the core material 44. rf required, the walls of 
the power box recess 72 may be formed as a one 
piece plastics moulding which is buDt into the shell 

is similarly to that previous described. 

In order to secure the control fin to the board 10 
a securing bolt (not shown) extends through the up- 
per portion 14 of the shell 12 and into the recess 72 
to engage the fin and maintain it wft hin the recess 72. 

20 To accommodate this bolt, a bolt hole 86 is provided 
in the upper portion 14. A location 80 for the bolt hole 
86 may be moulded integral with the shell and com- 
prise layers of composite materials similar to those 
used in the skin of the shell. Additional layers of com- 

25 posite materia] may be used to form the location 80 ' 
for the hole 86 to provide an increased strength in this 
region. The bolt hole location 80 presents an external 
recess in the board within which a head of a bolt in 
the hole 86 may be accommodated. If required the 

30 bolt hole location 80 can be formed as a one piece 
plastics moulding which is buOt into the shell similarly 
to that previous described. When the upper and lower 
portions of the board 1 0 have been connected togeth- 
er the bolt hole 86 is extended to provide a bore 84 

35 which communicates with the recess 72. Since the 
walls of the recess 72 are bonded to the upper portion 
14, the bore 84 is sealed from communication with 
the interior of the shell 12. 

Boards constructed in accordance with the pres- 

40 ent invention will usually require a process of manu- 
facture involving curing prearranged layers of compo- 
site materials under pressure. The boards can either 
be made by the laying-up and curing of each of the 
upper and lower portions separately and then com- 

45 bining them together or by laying-up the two portions 
separately and curing them together as a complete 
board. 

Figures 5, 6 and 7 are referred to for illustrating 
the preferred techniques for manufacture of the 

50 board 10. One manufacturing process involves lay- 
ing-up the materials in separate moulding tools for 
each of the upper and lower portions 14, 16, manu- 
facturing (including curing) walls 20, 24, moving the 
moulding tools into overlying and abutting reJation- 

55 ship to form the uncured shell with the walls 20, 24 
correctly positioned between the uncured upper and 
lower portions of the shell, and curing the material of 
the shell under pressure. 

The upper portion 14 is formed using a moulding 
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tool 90 (Figure 5) which is shaped to the required part 
surface profile of the board 10. Carbon fibre/epoxy 
prepreg materials used for the skin of the board are 
usually retained in cold storage and should be allowed 5 
to reach room temperature before use, these materi- 
als are then cut into appropriate ply shapes using au- 
tomated cutting apparatus. The honeycomb core ma- 
terial 44 is taken from a standard sheet and also cut 
to prerequisite shape using automated cutting appa- 10 
ratus. The composite layers are then layed-up in the 
correct order, as previously discussed, in the mould- 
ing tool 90. As can be seen from Figure 5, the core ma- 
terial tapers in thickness towards each of the opposed 
longitudinally extending, peripheral edges 101 and is 
102 of the upper portion 14. At the actual edges 101 , 
102 there is no core material and these edges are 
formed by layers of composite materials. The edges 
101 and 102 of the upper portion 14 are then folded 
inwardly, while in a flexible state, to form the inwardly 20 
projecting flange 14a of the upper portion 14. The ma- 
terials for the flange 14a are held in their folded state 
by flange plates 104 and 106 which are bolted onto a 
top surface 91 of the moulding tool 90 by bolts 105 
and 107 respectively. Situated along the flange plates 25 
are air tight seats 110 connected to which is a flexible 
diaphragm or vacuum sheet 11Z This sheet 112 ex- 
tends across the moulding tool 90 to completely en- 
close the materials in the cavity of that tool. A centre 
region of the sheet 112 has connected to it a vacuum 30 
breach unit 120 connected by a vacuum hose 122 to 
a vacuum pump (not shown). 

Tubular spigots 128 extending from the moulding 
tool 90 project through the thickness of the composite 
layers for the upper portion 14 as tayed up to provide 35 
bores which open to the exterior of the moulding tool 
90. The spigots 128 are connected to tubes 130 which 
may be closed or opened as required for the admis- 
sion of gas under pressure into the cavity of the 
moulding tool 90 or the withdrawal of gas from such 40 
cavity. 

With the board composites layed up within the 
moulding tool 90, as in Figure 5, the vacuum pump is 
activated to remove (by way of hose 122 and possibly 
tubes 130) the air enclosed within the cavity of the 45 
moulding tool 90 by vacuum sheet 122. This vacuum 
serves to create a pressure differential which causes 
the sheet 122 to be forced against the layed-up ma- 
terials to consolidate those materials to the required 
prof Be in the moulding tool. This applied compressive so 
force also tends to compact the material layers to- 
gether. The vacuum is then removed from the va- 
cuum sheet 112 and this sheet is then removed from 
the moulding tool 90. The flange plates 104 and 106 
are also removed from the moulding tool. 56 

The lower portion 16 of the board 10 is formed in 
moulding tod 130 (Figure 6) which has a moulding 
cavity profiled to the requred shape of this portion of 
the board. Simlarty to the upper portion 14, the lay- 



ers of composite material are cut and layed-up within 
the moulding tool 131 in the order previously dis- 
cussed. As with the upper portion, the core material 
44 tapers towards opposed longitudinally extending 
edges 140 and 141 of the lower portion 1 6, so that at 
these peripheral edges 140 and 141 there is no core 
materia) 44 and the edges are formed by layers of the 
composite materials used for the skins. The edges 
140 and 141 are damped by flange plates 142 and 
144 respectively which are bolted onto the moulding 
tool 131 by bolts 145 and 146. Although not shown in 
Figure 6, a vacuum sheet, similar to that at 112 in Fig- 
ure 5, is then connected to the mould in the manner 
described for the upper portion 14 and similarly a va- 
cuum is applied beneath the sheet in the cavity of the 
moulding tool to compress the composite layers 
against the mould profile. Once this has been com- 
pleted the vacuum sheet is removed along with the 
flange plates 142 and 144. 

During these laying-up procedures, provision is 
made in the cavity profiles of the moulding toots for 
the mast box 60 and the power box 70 which are 
formed integral with the appropriate board portions. 
For the mast box 60, Figure 3, a set of three male 
mould inserts (not shown) are located in the upper 
portion moulding tool 90 and the composite layers are 
formed around these inserts. In this region the core 
layer 44 has a hole cut to accommodate the mast box 
and is arranged so that the mast box passes through 
this hole. Additional layers of the composite materials 
are formed about the mould inserts to give additional 
thickness and strength to the mast box 60. A similar 
technique is used to form the power box 70, using 
male mould inserts about which the composite layers 
are formed and the core material 44 is cut to accom- 
modate the adjusted shapes caused by the mould in- 
serts. The corresponding bolt hole 80 is also formed 
in this manner and, like the mast box, additional lay- 
ers of composite materials are used to strengthen this 
region in the absence of the core materia) 44. Al- 
though if the mast box 60 and/or the power box 70 are 
provided by preformed plastics mouldings such 
mouldings are appropriately positioned in the respec- 
tive cavities of the moulding tools prior to laying up the 
composite layers about the mouldings. 

The walls 20 and 24 may also be moulded as in- 
dividual body parts and will usually be in the form of 
flat panels. These walls 20 and 24 may be made by 
laying up the materials in an appropriately designed 
mould tool (not shown) with a layer of honeycomb 
core material (typically 8mm thick, 48kg/m 3 density, 
3mm cell size) sandwiched between two layers of ply 
woven carbon/epoxy prepreg (ISOg/m 2 at 50% by 
weight resin) which is cut from sheets to the appropri- 
ate size. These layers for the walls 20, 24 are then 
moulded together by exerting a pressure of 3 bar 
while heating the mould to 125°C and curing for 45 
minutes. 
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The next stage in the first manufacturing process 
is to combine the uncured upper and lower portions 
14, 16 together, whilst stS) in their respective mould- 
ing tools, to, in substance, define the shape of the s 
board 12 with the walls 20 and 24 disposed between 
the two body portions 14, 16. To achieve this, the 
walls 20 and 24 may be adhesively tacked in their re- 
quired positions within the uncured upper portion 14 
of the board (with that upper portion 14 still in its 10 
moulding tod 90) by use of a heat gun to melt the tack- 
ing adhesive. Adhesively secured support brackets 
25 can also be used to hold the walls in the required 
position on the board, which brackets are themselves 
adhesively secured to the board. is 

Next, bladders 50, 52 are inserted in the upper 
portion 14, wfthin the moulding tod 90, one in each 
of the chambers which is to be created by the walls 
20, 24. These Madders 50, 52 are each connected to 
the individual air inlet tubes 1 30 (Figure 5) by way of 20 
the tubular spigots 128. The bladders 50, 52 are pre- 
ferably made and arranged so that their external sur- 
faces bond to the prepreg materials of the internal 
skin of the shell 12 as it is cured (thereby forming a 
permanent liner to the board 1 0). Preferably, the ma- 25 
terial used for the bladders 50, 52 is a ftuoropotymer 
plastics film as this material tends to reduce the for- 
mation of condensation as the temperature of the 
board fluctuates during use. 

The lower portion moulding tod 1 31 , with theurv- 30 
cured lower portion 16 therein, is placed on top of the 
upper portion moulding tod 90, as shown in Figure 7, 
so that the flanges 14a and 16a are overlying and 
abutting. When the moulding tods 90, 130 are in this 
position the walls 20, 24 wfll be compressed tightly 35 
between the uncured upper and lower portions 14 
and 16 of the board 10 and the bladders 50, 52 en- 
closed in the chambers created by the walls. The 
completed assembly of the moulding tods 90 and 131 
is then transferred to a press 160 which applies a 40 
damping pressure of 20 bar on the moulding tods 
(Figure 7). The mould assembly is then heated to a 
temperature of 80°C by circulating pre-heated ofl 
through heating tubes 164 integrally incorporated in 
the moulding tods. Heating the mould assembly in 45 
this manner allows a controlled even temperature to 
be applied. Simultaneously, compressed air is ap- 
plied to each of the bladders 50, 52 through the re- 
spective tubes 130 and spigots 128 to a pressure of 
3 bar. This internal pressure forces the bladders 50, 50 
52 against the internal surface of the inner skin of the 
board shell to compress the layers of composite ma- 
terials between the bladders and the moulding tools. 
The mould temperature is then further increased to 
130°C for one hour to cure the prepreg materials. Dur- 55 
ing this curing stage, the flanges, 14a and 16a of the 
upper 14 and lower 16 portions of the board 10 are 
adhesively secured/bonded together under pressure, 
the adhesive being cured by the temperature applied 



to the mould. Simflarty, the walls 20 and 24 are ad- 
hesively secured/bonded to the inner surface of the 
upper and lower portion 14, 16 forming watertight 
seals and a rigid structure for the moulded board. 

The mould is then coded to a temperature of 
about 30°C by passing chilled water through the 
tubes 1 64, the inner pressure of 3 bar is released from 
the bladders 50, 52 and finally the externa) clamping 
pressure is removed. The mould assembly can then 
be opened and the completed board extracted. The 
mould inserts can now be removed from the power 
box 70 and mast box 60 and valves 55 fitted to the 
bladders 50, 52 in the ports formed by the removal of 
the spigots 128 from the moulded upper portion 14. 

It can be seen here that the bladders 50, 52 serve 
several purposes, they can used to apply an internal 
pressure to the shell 12 of the board during the curing 
process, they may be used to adjust the buoyancy of 
the board when it is in use, they may be used to adjust 
the rigidity of the board in use, and they can also pro- 
vide a waterproof lining within the hdlow board. It is 
to be appreciated however, that although the blad- 
ders 50, 52 are preferred, their presence in the struc- 
ture of the board is not essential to the present inven- 
tion. 

The board may be finished in a conventional 
manner by removing flashes to provide an acceptable 
surface finish, painting, decorating and adding fas- 
teners to the board as appropriate, for example to al- 
low foot grips/handles 170 (Figure 1) to be connected 
to windsurfing boards. 

In an alternative method of manufacturing the 
boards as herein described, the two separate upper 
and tower portions of the board are layed-up in re- 
spective moulding tods 90, 131 in a similar manner to 
that previously described and each such portion is 
cured separately. By this method, when the materials 
have been layed-up in their respective moulding tools 
the vacuum sheet 112 is used to apply a pressure of 
3 bar to the materials layed-up in the mould cavities 
while the moulding tods are heated to about 130°C 
to cure the composite materials. The walls 20, 24 and 
bladders may then be positioned and secured be- 
tween the cured upper and lower portions and these 
portions adhesively connected or bonded together. 

It will be appreciated that there are numerous 
practical uses of the board of the present invention, 
such as a surfboard incorporating an integral fin, or a 
float as used on a catamaran or raft ft will also be ap- 
preciated that more than two walls may be used to 
create more watertight compartments (which may or 
may not contain an inflatable Madder/envelope). 
Also, the compartments may be of an airtight con- 
struction (without bladders) so that they can be pres- 
surised directly. It is also possible to remove all the in- 
ternal walls so that the hdlow board has a single 
large compartment that may, or may not, be pressur- 
isaNe. 
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The shape of the board may be easOy changed as 
determined by the moulding tods, and perhaps incor- 
porating more than two portions to be bonded togeth- 
er. The board may be constructed using more than 
two tayed up portions (rather than merely upper and 
lower portions as described for the preferred embodi- 
ment). 



Claims 

1. A float board comprising a watertight shell, said 
shell being hollow and having a wall structure 
with an outer surface presented by a cured resin 
composite material. 

2. A board as claimed in claim 1 in which the wall 
structure comprises a double skin of moulded 
composite material having a core material dis- 
posed therebetween. 

3. A board as claimed in claim 2 in which the core 
material comprises a honeycomb layer. 

4. A board as claimed in any one of the previous 
claims in which the composite material comprises 
carbon fibre reinforced plastics material. 

5. A board as claimed in any one of the preceding 
claims in which the hollow shell has at least one 
internal support part comprising at least one lay- 
er of cured resin composite material. 



11. A board as claimed in any one of claims 8 to 10 
in which the pressurisation means comprises gas 
under pressure retained in the shell. 

5 

12. A board as claimed in any one of the preceding 
claims and comprising a mast box and a power 
box may be formed integral with the moulded 
shell. 

10 

13. A board as claimed in any one of the preceding 
claims in which at least one stabilizing fin is 
formed integral with the moulded shell. 

15 14. A board as claimed in any one of the preceding 
claims in which the shell comprises at least two 
separate moulded portions adhesively secured 
or bonded together. 

20 15. The combination of a float board as datmed in 
any one of the preceding claims and a mast and 
sail attached to said board. 

16. A method of making afloat board, having a hollow 
25 shell, which comprises laying in each of at least 
two mould cavities of respective moulding tools a 
layer of composite material having resin impreg- 
nation, curing said resin impregnated materials to 
form shell parts and securing the shell parts to- 
30 get her by at least one of bonding or adhesion to 
provide the hollow shell wit h a watertight external 
surface presented by the cured resin composite 
material. 



6. A board as claimed in claim 5 in which the support 35 
part comprises a double skin of said composite 
material sandwiching a core material. 

7. A board as claimed in either claim 5 or claim 6 in 
which the support part divides the interior of the 40 
shell into at least two chambers. 

8. A board as claimed in any one of the preceding 
claims in which pressurisation means is provided 
for adjusting the internal pressure of the shell and 45 
thereby the stiffness of the board. 



8. A board as claimed in claim 8 in which the pres- 
surisation means comprises at least one envel- 
ope within the shell and valve means communi- 
cating with the exterior of the shell through which 
pressure within the envelope is adjustable. 



17. A met hod of making afloat board, having a hollow 
shell, which comprises laying in each of at least 
two mould cavities of respective moulding tools a 
layer of composite material having resin impreg- 
nation, consolidating said resin impregnated lay- 
ers in their respective mould cavities by the ap- 
plication of pressure to form un-cured shell parts, 
uniting the moulding tods such that the un-cured 
shell parts are assembled to form a hollow un-cu- 
red shell, applying an internal pressure to the hol- 
low un-cured shell whBe curing the resin impreg- 
nated material to secure the shell parts together 
by at least one of bonding or adhesion. 

18. A method as claimed in either of claims 16 or 17 
50 which comprises laying a core layer of honey- 
comb material between successive layers of the 
resin impregnated composite material. 



10. A board as claimed in claim 9 when appendant to 
daim 7 in which the or at least two said chambers 
each have a separate said envelope with associ- 
ated valve means by which each said envelope 
may have the pressure therein individually ad- 
justable. 



19. A method as claimed in daim 17 or in claim 18 
55 when appendant to claim 1 7 in which said consol- 

idation of the layers comprises placing an airtight 
lining across each moulding tool to overlie the 
layers in the tods and applying a vacuum be- 
tween the lining and the tool to cause a pressure 
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differential by which the resin impregnated mate- 
rial is compressed against the moulding tool. 

20. A method as claimed in any one of claims 16 to 5 
19 which comprises inserting at least one inflat- 
able envelope between the sheO parts. 

21. A method as claimed in claim 20 when appendant 

to claim 17 which comprises inflating the envel- 10 
ope or envelopes during the curing of the resin 
impregnated material to compress the un-cured 
shell parts against their respective moulding 
tools. 

15 

22. A method as claimed in any one of claims 16 to 
21 which comprises locating at least one support 
part between the shell parts to divide the hollow 
shell into at least two chambers. 

20 

23. A method as claimed in claim 22 when appendant 
to claim 20 which comprises locating a said envel- 
ope within each of at least two said chambers. 

24. A method according to any one of claims 16 to 23 25 
which comprises incorporating at least one of a 
power box and a mast box wit h t he resin impreg- 
nated composite layer during the laying up of said 
layer. 
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